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THEORETICAL RESEARCH ON AI TECHNOLOGIES FOR LEARNING SYSEM 
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Abstract. The traditional learning systems have many challenges of manage the learning 

aspects (students, teachers, and materials) efficiently due to dynamic changes of learning 

environments. The researchers adapt various AI approaches such as NN, FL, and SVM ap-

proaches to control the learning environment dynamicity and manage the learning aspects 

efficiently in order to maximize the learning outcomes performances. This paper will re-

view many AI researches to maximize the learning outcomes in three main areas; sign lan-

guages detecting and translating, learning disability, and computer aided learning. The 

main aim of this paper is to review how the AI approaches can be adapted to avoid differ-

ent challenges in learning areas. The comparisons between the reviewed researches will 

explain the advantages and disadvantages of AI approaches. 

Keywords: learning environment, sign languages, learning disability, computer aided 

learning, neural network, fuzzy logic, and space vector machine. 

1 Introduction 

There are many challenges face the traditional management of learning environment due to 

complexity and dynamicity of learning aspects behaviors and characteristics [4] [11]. For 

example, the students learning skills are different. Thus, the learning materials could be 

match with the student level. However, the traditional learning systems share the same ma-

terial for all students.  On the other hand, there are many students have learning disabilities 

which maximize the difficulty of the learning processes; there are many types of learning 

disabilities [3] [5]. Therefore, it is necessary to determine the students’ types and character-

istics in order to adapt the most suitable learning styles. Moreover, the deaf persons have 

not enough skills to represent their needs through writing style, and they face difficulty to 

read the traditional texts. Thus, the sign languages developed to simplify the communica-

tion between deaf and normal people [10] [12]. However, the normal people have difficulty 

to understand the sign languages.  

The researchers work on develop learning systems using AI approaches to provide the 

management of dynamicity factor.  AI approaches considered as useful and accurate ap-

proach to manage the learning environments adaptively and cover the changes and updates 

of learning aspects. The main aim of apply AI approaches in learning systems is to provide 

more accurate outcomes of learning processes. For examples, the AI systems process and 

classify the learning contents and students profiles to provide the most accurate materials 
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for each student electronically. Also, the AI systems can analyze the behaviors and charac-

teristics of learning disabilities students to analyze the disability type of each student and 

determine the most efficient learning activities and styles for them. On the other side, the 

AI systems can detect the sign language representations such as figure and hand gestures 

and analyze the meaning of these signs before translate it to texts in various language’s. 

Thus the deaf and normal person can contact with each other easily at real time. 

2 Related Works 

2.1 Signs Language 

Su et.al [13] developed a system to analyze the movement of fingers or the sign language 

based on figures representations to traditional English language. The complexity of analyze 

accurate translation of fingers gestures is the main challenge of the developed system. The 

researchers apply the Neural Network (NN) approach to classify the possible representa-

tions of deaf figures supporting by supervised decision-directed learning (SDDL) algorithm 

to execute the suitable rules using simple if-then based on the inputs classifications of neu-

ral network. The methodology of Su et.al [13] as the following: 

 

1. Classify the figures gestures (single figure, two figures, three or more figures). 

2. Detect the classification type use sensors of EMI-Gloveswhich used by deaf person. 

3. Detect each used figure gesture. 

4. Apply SDDL algorithm to analyze the possible meaning of gestures combinations. 

5. Display the highest accurate possibilities. 

 

Su et.al [13] tests their system on 4 deaf persons based on Taiwan sign language through 

51 different fingers gestures;  each deaf person repeat the gestures many times to ensure the 

execution accuracy. Some examples record 100% as accurate results; the average of results 

accuracy of Su et.al [13] system records 93.9%. 

One the other hand, Li [6] focuses on the same area of Su et.al [13]; Li [6] works on the 

hands gestures of deaf persons rather than fingers gestures. However, analysis of hand ges-

tures representations is more complex due to free and large movements of deaf hands. The 

researcher adapt the Fuzzy C-Means (FCM) approach to classify the hands gestures as 

many clusters and each cluster contain the hand gestures that support specific purpose. The 

researcher use the light camera to detect the hand gestures; lift and right gestures for x-ray 

and z-ray, forward and backward gestures to repeat or insert the gestures, stop to finish the 

processes, and home to repeat the whole process Figure 1 illustrates the gestures directions. 

 



 

ويــتربــلة الــمج  

Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1العربي  معامل التأثير  

91العدد   

 

783 http://tarbawej.elmergib.edu.ly                                                                                                    

         

 

Fig. 1. Processes of gestures detecting 

 

The following steps represent the main methodology of Li [6]: 

 

1. Classify the main clusters of hand gestures depend on the sex-gestures types that 

illustrates in figure 1. 

2. Detect the gestures using light camera. 

3. Analyze to which gesture type that the input belong to. 

 

FCM applied to analyze the angles and curves of the hand gestures that detected using the 

light camera and determine the most accurate center of these angles and curves; the analy-

sis process determine the most suitable cluster of the inputs. The main aim of this research 

is to help the deaf persons to execute digital processes in their daily activities such walking 

across streets. Li [6] apply 20 different samples of hand gestures to test his proposed ap-

proach; the average of accuracy results is 85.83%. 

 

Mapari and Kharat [8] adapt the Space Vector Machine (SVM) to divide the American 

Sign Language (ASL) images into many parts as two main vectors; (1) Peaks, and (2) Val-

leys. On the side, the researcher applies neural network approach to classify the peaks and 

valleys based on its angles as English letters (A, B, C…). The main aim of this research is 

to detect the sign language images and convert it to digital information which supports the 

translation from ASL to traditional texts. Figure 2 illustrates the methodology of Mapari 

and Kharat [8]. The accuracy result of their research is 100%. 
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Fig. 2. Mapari and Kharat [8] Methodology 

2.2 Learning Disability 

Manghirmalani et al. [7] mentioned that the people who have learning disability need spe-

cial care from their society. Thus, the special learning community researches grow up in 

the last 10 years. Manghirmalani et al. [7] the researchers apply the artificial intelligent 

approaches to avoid the difficulty of determine the reasons of learning disability accurately. 

Manghirmalani et al. [7] adapt the Fuzzy Logic (FL) approach to classify the cases of  

learning disability into three main clusters; (1) dyslexia, (2) dysgraphia, or (3) dyscalculia. 

Figure 3 presents the block diagram of Manghirmalani et al. [7]. The researchers handle the 

cases of learning disability before detect the properties of the inputs based on fuzzy rules; 

the results of rules aggregated to determine what the best classification of the inputs. Final-

ly, the cases classified as one from three types (dyslexia, dysgraphia, or dyscalculia). 
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Fig. 3. Block diagram of Manghirmalani et al. [7]. 

 

The proposed method of Manghirmalani et al. [7] applied on 10, 20, 30… and 70 students 

of different cases of learning disability; the researcher mentioned that when the experi-

mental sample increases the accuracy of the results also increase. For example the training 

set of 70 students’ record 90% as accuracy results comparing with 50% for the training set 

of 10 students.  

On the other hand, Wu et al. [15] mentioned that the learning disabilities types are deter-

mined based on complex properties of students. However, the analyzing of learning disabil-

ities types is important to adapt the most suitable special learning styles.  According Wu et 

al. [15], the large and historical data of learning disabilities cases maximize the accuracy 

performance of machines learning. Thus, the researchers adapt the neural network ap-

proach   due to its ability to collect, processes, and classify the large data from various re-

sources. The following steps represent the main methodology of Wu et al. [15] research: 

 

1. Track the students’ properties for three years (2002, 2003, and 2004). The training 

set was selected from Taoyuan County in Taiwan.  

2. Apply the neural network to classify the student properties based on their learning 

power that required completing three sequence stages (1st stage, 2nd stage, and 3rd stage).  

3. The neural network collects the learning data from the same students each fixed 

duration. Thus, the students’ classifications are changed continually.  

4. The rules of learning disability determining applied on the students cases. 

5. Analyze the learning disabilities type of each case. 

 

According to Wu et al. [15] results, they provide that the neural network (90%) more accu-

rate than other approach such as K-Nearest Neighbors (75%), and Classification Tree 

(85%). 
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ÇELİK et al. [2] developed Educational Activities Finder (EAF) to satisfy the children’s 

need of learning activities based on their characteristics such as age, gender, and learning 

powers.  ÇELİK et al. [2] apply the adaptive semantic search approach to achieve the main 

objective of their research which is to track the children’s characteristics and retrieve the 

most suitable learning activities for them. However, the traditional search engines are static 

based systems.  ÇELİK et al. [2] mentioned that the machine learning is important to apply 

the same rules on any new cases. Thus, the profiles of children activities created to match 

between the children’s activities and the most efficient activities for the same cas-

es.Actually, the Space Vector Machine is the method that adapted in ÇELİK et al. [2] re-

search to classify the children’s activities types into three main classifications; (1) house 

activities, (2) school activities, (3) special learning activities. Figure 4 illustratesthe re-

search block diagram of ÇELİK et al. [2]; the researchers considered that each activities is 

vector, if the results of matching between the activities clusters or ontology and the child 

characteristics compatible with this vector then it will be retrieved. In the other words, the 

query of needs will compare with the child’s profiles before retrieve the most suitable vec-

tors or activities. 

 
 

Fig. 4. Block diagram of ÇELİK et al. [2]. 

 

ÇELİK et al. [2] mentioned that according to real tests, the proposed method is more ac-

ceptable than the traditional search engines. 
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2.3 Computer Aided Learning 

Al-Aubidy [1] mentioned that one from the main challenges of traditional learning systems 

is the difficulty of analyzes the students’ skills and knowledge to deliver the suitable learn-

ing contents that matches with students’ levels. However, the traditional learning systems 

share the same learning contents with all students of different learning levels. Al-Aubidy 

[1] apply the Fuzzy Logic (FL) approach as decision making system in order to classify the 

students based on their skills and knowledge levels and share the suitable learning material 

for them. Figure 5 illustrates the system design of Al-Aubidy [1]; the researchers create 

profiles for each student to store the assessments record that represent the students’ levels 

(very good, good, and poor). On the other side, the teaching materials that deal with all 

learners levels stored in separate repository (A, B, and C). The FL plays the decision mak-

ing role to match between the classifications of learners’ levels and materials levels. The 

FL processes contain additional complex rules such as recommend the previous and future 

material for each students based on their current statuses.The experimental results of Al-

Aubidy [1] show that developed system is useful. 

 

 
 

Fig. 5. System Design of Al-Aubidy [1] 

 

On the other hand, Wang et al. [14] developed online training systems of English language 

to support the English learners based on their experiences and skills. The researchers apply 

the Neural Network (NN) approach to classify the training materials into many classes and 

share the most suitable contents based on the executed rules that measure the learners’ 
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characteristics. The difficulty of Wang et al. [14] work is how to collect parts or pieces of 

information and aggregate it to represent efficient materials for learners based on their situ-

ations. Figure 6 illustrates the model construction of Wang et al. [14]; (1) the inputs layer 

collect and prepare the learners data that measure their needs, (2) the hidden layer start to 

found the match between inputs and repository of learning materials, and (3) the output 

layer display the aggregated matches as one learning materials. The results of Wang et al. 

[14] research show that the developed system is useful and easy to use. 

 

 
Fig. 6. Wang et al. [14] Construction Model 

 

Goodarzi and Rafe [9] focus on the same problem and objective of Al-Aubidy [1].  

Goodarzi and Rafe [9] developed expert online system using fuzzy expert approach to sup-

port the students’ learning activities without need of real teachers.  Figure 7 illustrates the 

framework of Goodarzi and Rafe [9] research; there are many variables measure the stu-

dents’ levels (poor-excellent) when the students search about learning material in specific 

topic, the system will collect the most efficient materials and store it in internal repository 

for the future processes. The collected materials will measures through many if-then state-

ments to detect which is the most efficient information for the students. The expert system 

will store and update all new records of students and materials profiles to use it directly in 

the next time without need to collect new materials. The results of Goodarzi and Rafe [9] 

research show that the developed system is useful. 



 

ويــتربــلة الــمج  

Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1العربي  معامل التأثير  

91العدد   

 

733 http://tarbawej.elmergib.edu.ly                                                                                                    

         

 
Fig. 7. Framework of Goodarzi and Rafe [9] 

 

3 Conclusion 

According to reviewed researches, the fuzzy logic, neural network, and space vector ma-

chine are the main AI approaches that applied on learning systems due to many reasons 

which are: 

1. The learning environments are complex by default. Therefore, the classification 

approaches is the most suitable method to manage the various learning aspects characteris-

tics. 

2. The learning environments contain large volume of data and information; the clus-

tering and classifying methods are necessary to group these data based on related variables. 

 

3. There are complex interrelations between classifications of learning materials and 

other learning aspects classification i.e. students. Thus, the rules statements need to be ap-

plied through AI approaches; the neural network and fuzzy approaches are the most effi-

cient approaches that apply the rules statements. 
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However, there are many advantages and disadvantages of neural network, vector space 

and fuzzy approaches; Table 1 presents comparison between the three approaches. 

Table 1. Comparison between AI Approaches. 
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